Elevated locomotor activity without altered striatal dopamine contents in Nurr1 heterozygous mice after acute exposure to methamphetamine.
Gene targeting experiments, in which both alleles of the Nurr1 gene were deleted, have shown that this molecule plays an essential role in the development of midbrain dopaminergic neurons, as shown by the loss of dopaminergic markers and the neurotransmitter dopamine (DA) in the ventral mesencephalon of Nurr1 null mutant mice. Nurr1-deficient mice die within a few hours of birth. Herein, we investigated whether adult mice (12-15-month-old), heterozygous for the Nurr1 mutation (Nurr1(+/-)), show alterations in locomotor function and in the nigrostriatal dopaminergic system after acute exposure to methamphetamine. We first evaluated spontaneous and amphetamine-induced (5mg/kg) locomotor response of >12-month-old wildtype (Nurr1(+/+)) and Nurr1(+/-) mice. Both, spontaneous and methamphetamine-induced locomotor behavior was significantly increased in the Nurr1(+/-) animals as compared to Nurr1(+/+) mice. Striatal DA and DA metabolite levels were measured in untreated animals and methamphetamine-treated animals. No significant differences in striatal dopamine levels or its metabolites DOPAC and HVA were found in the Nurr1(+/-) as compared to Nurr1(+/+) mice in untreated or methamphetamine-treated animals. These data show that deletion of a single allele of the Nurr1 gene alters the locomotor activity of 12-15-month-old Nurr1(+/-) animals. While total dopamine levels were not altered in the striatum of Nurr1(+/-) mice, future studies will be necessary to determine if processes involved with the dynamics of DA release/clearance within the nigrostriatal system may be altered in Nurr1(+/-) mutant mice.